Background. Knowledge of sociodemographic variations in breast cancer screening can help identify population groups that are at risk of underutilization of breast cancer screening procedures and practices. We examined sociodemographic variations in breast cancer screening behavior among Australian women.
INTRODUCTION
Breast cancer is one of the few cancers for which there is evidence of mortality and morbidity reduction due to screening and follow-up treatments [1] . The risk of an Australian woman developing breast cancer before the age of 75 is 1 in 11 [1] . In 1996, breast cancer was the most common cancer diagnosed and the most common cause of cancer death in Australian women [2] . According to the Australian Institute of Health and Welfare, between 1982 and 1996, each year an average of 9,166 women were diagnosed with breast cancer and 2,593 women died from it. Randomized controlled trials have shown that mammographic screening can substantially reduce mortality from breast cancer among women aged 50 -74 years [3] . Similar results have been found in randomized controlled trials among women aged 40 -49 [4] . Mammography and clinical breast examination (CBE) facilitate early detection and treatment of breast cancer [5, 6] which is responsible for lower mortality rates [7, 8] . The value of breast selfexamination (BSE) is less established. While the findings of a clinical trial suggested that BSE results in no difference in risk of mortality from breast cancer, [9] a review of case-control studies found that BSE may reduce this risk [10] . Despite inconclusive evidence, it is believed that BSE makes women more "breast aware," which in turn may lead to an earlier diagnosis of breast cancer [11] . BSE is recommended by the National Breast Cancer Centre in Australia and the American Cancer Society.
Little is known about variations in breast cancer screening behaviors among different sociodemographic groups in Australia. Hurely et al. provide probably the only Australian study on this topic [12] . They used a random sample of 2,266 women aged 50 -69 in Victoria and found that the likelihood of attending a mammography program declined with increasing distance from the program and increasing percentages of nonEnglish-speaking residents in the area. They also showed that attendance was higher in higher socioeconomic status areas. Their study was limited in that they focused only on mammography, their sample was limited to Victoria, and they used a very limited number of sociodemographic measures. The aim of this research is to examine the association of age, marital status, region of residence, ethnicity, index of relative socioeconomic disadvantage (IRSD), and education with mammography, CBE, and BSE using the 1995 National Health Survey.
METHODS
We used data from the 1995 National Health Survey (NHS) [13] . This survey was conducted by the Australian Bureau of Statistics (ABS) and covered urban and rural areas across all states and territories of Australia. The survey involved a multistage area sample of private dwellings and a list sample of nonprivate dwellings. All members of selected dwellings were included in the survey. Information was collected from adult members through face-to-face interviews. The overall response rate was about 90%.
The main NHS sample (n ϭ 53,751) was distributed equally between two streams of respondents, the General Health and Well-Being Form, and the sections on Education, Alcohol Consumption, and Private Health Insurance [13] . The distribution took place at the primary sampling unit, namely, the collection district (CD), which contains on average about 200 dwellings. Half of the clusters in CDs selected from the main NHS were assigned to one stream and the other half to another. The assignment of clusters was done in a systematic fashion so that the composition of each stream had a geographic spread similar to that of the main NHS sample. The women selected to participate in the Education, Alcohol Consumption, and Private Health Insurance stream were also asked to complete a Women's Health Questionnaire. About 93% of the selected women agreed to fill out the questionnaires, which were then returned to the interviewers in sealed envelopes. These women are the subsample used in the present study (n ϭ 10,179). The questionnaire included items on mammography utilization, CBE, and BSE.
We used five outcome variables. "Ever/never having had a mammogram" and "recently/not recently having had a mammogram" were based on two questions: "Have you ever had a mammogram?" and "When did you have your last mammogram?" Prior to these questions, the questionnaire explained: "A mammogram is an X-ray taken of the breasts by a machine that presses against the breast while the picture is taken." No distinction was made between a diagnostic and a screening mammogram. Following the U.S. National Cancer Institute's guidelines [14] , we defined a recent mammogram as less than or equal to 2 years for women aged 40 -49 years, and as less than or equal to 1 year for women 50 years and older. "Ever/never having had a CBE" and "regular/not regular CBE" were based on two questions: "Have you ever had a breast examination by a doctor or medical assistant?" and "Do you have regular breast examinations by a doctor or medical assistant?" Prior to these questions, the questionnaire explained: "A breast examination is when the breasts are felt for lumps to detect possible breast cancer." The National Breast Cancer Centre in Australia recommends annual CBE for all women over 40 years. Finally, "regular/not regular BSE" was based on the question "Do you regularly examine your breasts for lumps?" Sociodemographic variables in the analyses were age, marital status, metropolitan/nonmetropolitan region of residence, ethnicity, IRSD, and education. We used four age categories: 18 -39, 40 -49, 50 -69, and 70ϩ. In Australia, screening mammography is free of charge for women aged 40 and over, but only women aged 50 -69 years are actively recruited [15] .
IRSD is an area socioeconomic index compiled by the ABS and includes such variables as income, education, and occupation of residents [16] . IRSD is classified into quintiles and attached to the individual records in the 1995 NHS data. Following Mathers [17] we operationalized education into three categories. Respondents with "low" education had no schooling, or left school before the age of 15, and had no qualifications (skilled vocational, associate diploma, bachelor degree, etc.) since leaving. Respondents with "medium" education left school before the age of 15 and had a qualification since then. Those who left school at the age of 15 or older and had no qualifications since were also designated as having a "medium" level of education. Finally, respondents with "high" education left school at the age of 15 or older and had a qualification since.
In analyses involving screening mammography and CBE, we excluded women below 40 years of age. The association of the sociodemographic covariates with each of the five screening variables was examined by multivariate logistic regression analysis using Stata [18] . In multivariate analyses reported in Table 3 , we controlled for the number of times the respondent consulted a doctor in the past 2 weeks.
RESULTS
Of the women who filled out the questionnaire, about 4, 2, and 2% did not answer the questions on mammography, CBE, and BSE, respectively. There was little difference in the distribution of the sociodemographic factors among the five samples used in the analyses. About 49, 20, 12, 10, and 9% of women in the sample were aged 18 -39, 40 -49, 50 -59, 60 -69, and 70ϩ years, respectively. Of those 40 years and older, about 69, 28, and 4% were currently married, previously married, and never married, respectively. About 68 and 30% of these women were from metropolitan and nonmetropolitan regions, respectively. About 71% were born in Australia or New Zealand. Women born in the Middle East who constituted 0.3% of the total sample were the smallest ethnic group. Women born in Eastern Europe/former USSR, the second smallest ethnic group, constituted 1.8% of the sample. About 13, 6, 3, and 4% of women were from UK/Ireland, Southern Europe, Western Europe, and Asia, respectively. Finally, 24, 44, and 32% of women had low, medium, and high levels of education, respectively. The distribution of region of residence and country of birth were similar for women aged 40 and older and those aged 18 and older. However, in the latter group, there were notably more persons who were never married (19%) or had a high level of education (38%). Table 1 shows the bivariate relationship of sociodemographic variables with breast cancer screening practices. The percentage of women who did not engage in screening practices was highest among the oldest age group (70ϩ) and lowest among those aged 50 -59 years. Because of the strong association of age with screening behavior (P Ͻ 0.001, for all screening practices), we show age-adjusted odds ratios in Table 2 . These results are very similar to those reported below in our presentation of Table 3 , which provides parameter estimates from multiple logistic analyses.
While age was the strongest predictor of mammography and BSE, ethnicity was the strongest predictor of CBE. Women aged 70 years and older had the least likelihood and those aged 50 -59 years had the most likelihood of engaging in screening practices. Previously married and never married women were significantly less likely than those currently married to engage in screening behavior. For all screening practices except BSE, women from metropolitan regions had a significantly larger likelihood of screening. For BSE, this pattern was reversed.
Screening practices were significantly associated with ethnicity. Women born in Southern Europe, the Middle East, and Asia were more likely than those born in Australia/New Zealand to never have had a mammogram. Women born in Asia were more likely than those born in Australia/New Zealand to have recently had a mammogram. Women born in Southern Europe, Eastern Europe/former USSR, the Middle For all screening practices except BSE, a consistent gradient in the effect of both IRSD and education on screening was evident. Women from more disadvantaged regions and those with lower levels of education were significantly more likely not to screen for breast cancer. For BSE, education but not IRSD revealed a significant impact.
DISCUSSION
Knowledge of sociodemographic variations in breast cancer screening can help identify population groups that are at risk of underutilization of breast cancer screening procedures and practices. Although, BreastScreen Australia (a Commonwealth and State government funded program) provides free mammographic screening for women aged 40ϩ and operates via more than 500 locations covering urban, rural, and remote areas [19] , we found that sociodemographic variations do exist in mammography use.
Consistent with reports from other countries [20, 21] , we found breast cancer screening to be less common among older (70ϩ) women. This is an alarming result as breast cancer mortality rates are the highest among elderly women [2] .
Results revealed that unmarried women were more likely not to use breast cancer screening procedures. This finding is consistent with findings from other countries [22] and with the large body of literature that documents the impact of social ties on health and health-related behavior [23] [24] [25] [26] [27] [28] .
Notwithstanding efforts by BreastScreen Australia to provide mammographic services in rural regions and mobile screening units serving most remote areas, our results showed mammography (and CBE) to be underutilized by women from nonmetropolitan regions, a finding consistent with previous reports [12, 29] . This regional variation is not due to differential knowledge about mammography screening as a national study has reported no variations in knowledge according to area of residence [30] . Given no differentials in knowledge, it follows that differentials in use are probably due to regional variations in access to professional screening. This conclusion is reinforced by research showing that attendance in mammography programs declined with increasing distance from the program among women aged 50 -69 in Victoria [12] . Moreover, our finding that BSE is more prevalent among nonmetropolitan women indicates that these women are sensitive to breast cancer issues but may not have ready access to mammography and CBE. Differential access to medical services is reflected in recent reports that show the number of general practitioners per 100,000 population in metropolitan areas to be twice that in rural areas [31] .
We found mammography use to be significantly related to ethnicity. While an American study of a small sample of Latina and non-Latina women found that culture or ethnicity did not predict screening mammography utilization [32] , other studies have reported ethnic differences. For example, in a large national sample of women in the United States, Hispanic ethnicity and "other race" were strongly associated with mammography underuse [33] . Similarly, in a sample of low income women, it was shown that being Hispanic or AsianAmerican was associated with longer time until rescreening for mammography [34] . Finally, in another large U.S. study, it was shown that black women 65 years and older used mammography less often than their white counterparts [35] . Our study also revealed significant variations in CBE and BSE among ethnic groups. We showed that a larger proportion of women born in Western Europe engage in these screening practices than any other ethnic group, and that women born in the Middle East and Asia were least likely to engage in screening practices. Although previous research has suggested beliefs and culture do not explain screening behavior [22, 32, 36] , we do not rule out the role of cultural barriers and language in explaining observed ethnic variations in this research. A recent Australian study of cultural attitudes toward breast cancer [37] may shed light on why ethnicity affects screening behavior. The study found that Greek women have fatalistic attitudes toward breast cancer and strong reservations about screening procedures and the effectiveness of treatment. Italian women reported fear, shyness, and lack of English language skills as barriers to seeking professional breast examination. Arabic-speaking women felt that their community would not want to know about breast cancer and viewed the disease as a personal matter. A further explanation of ethnic differentials in screening behavior may be posited with reference to varying degrees of acculturation between ethnic groups. In the United States, acculturation, as measured by English proficiency, is reported to play an important role in mammography use [38, 39] . Similarly, the observed ethnic differentials in CBE and BSE in Australia may be due to ethnic differences in acculturation as measured, for example, by length of residence in Australia or language proficiency.
As regards socioeconomic measures, the study showed that women living in the most disadvantaged areas were least likely to use CBE and that use of CBE and BSE declined with education. We found no socioeconomic status gradient in mammography use, a finding contrary to the U.S. reports [20, 29, 38] . This is most probably due to the high cost of mammography in the United States [40] , on the one hand, and the socialized nature of medical care and availability of free mammography for women 40ϩ in Australia, on the other [19] .
We have much confidence in the generalizability of the results for data in this research were from a large national random survey with a high response rate. Our point estimate of mammography use is very similar to that of other studies. For example, results from the 1996 National Breast Health Survey, which was based on a random sample of 2,935 women aged 30 -69, reported 55% of the sample had ever had a mammogram [30] . This estimate was 54.6% in our study. As in all self-reported surveys, our data are subject to inaccurate recall or acquiescence bias. However, several studies suggest that self-reported accounts of screening provide a fairly accurate indication of crude time periods [41, 42] . Other studies indicate that women may overestimate screening use [43, 44] .
Strategies to promote breast cancer screening practices should pay particular attention to the underserved groups, which include women who are older, single, or previously married, live in nonmetropolitan areas, were not born in Australia or New Zealand (except women from Western Europe), live in the most disadvantaged regions, or have lower levels of education. Several studies show that having a regular health care provider and physician input and recommendation is a strong predictor of engaging in breast cancer screening practices [20, 32, 45, 46] . Accordingly, we suggest that breast cancer screening strategies should be part of a more comprehensive health policy that ensures the access to regular health care of these population groups.
